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Buena Creek Rd. 

PURPOSE 
 
To calculate 100-year flows, perform preliminary drainage design and check capacities of any 
existing drainage structures as necessary for the proposed project.  The development proposes to 
subdivide two lots totaling 10.27 acres into eight separate parcels for the construction of eight 
single-family residences.  Utilities, drainage structures, driveways and an access road shall also 
be constructed.  In addition, two existing structures shall be demolished.  
 

 
 

LOCATION 
 
 

 
 
The development site is located at 1050 Ora Avo Drive.  Buena Creek Road borders the project 
to the south.  The closest cross streets are Starview Drive to the west and Ora Avo Drive to the 
east. 

SITE HYDROLOGY 
 
Offsite Conditions 
Offsite storm water enters the site from the east on Buena Creek Road.  The offsite area is 
approximately 1.15 acres.  The amount of storm water runoff flowing onto the site is 2.55cfs.  
This area is represented by offsite basin 2.  In addition, several backyards to the west of the site 
enter onto the site.  The size of this offsite basin is 0.26 acres and 0.68cfs runoff enters the site.  
This area is represented by offsite basin 1.  A total of 2.45cfs of runoff generated from a 
northeastern offsite basin of 0.94 acres in area.  This area is represented by offsite basin 3.   

Project Site 
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An existing private access road directs the runoff from the northeast away from the site to the 
east.  A hydraulic calculation indicates the existing road has a maximum carrying capacity of 
5.96cfs prior to critical height exceeding the 4” ac lip (see hydraulic calculations section).  This 
is greater than the total flow entering from the northeast; therefore no storm water runoff enters 
the site. 
 
The topography for the offsite areas contributing to the project was obtained from the Counties 
200-scale topography maps. The Hydrology Map-offsite basins are located within Appendix 4.  
Offsite flows are summarized within Table 1 below. 
 
Table 1 
Enter Site SE Corner; Buena Creek Road (offsite basin 2) 2.55cfs 
Enter Site South West Edge (offsite basin 1) 0.68cfs 
Enter Site from Northeast (offsite basin 3) 2.45cfs 
 
Southeast of Buena Creek Road is Buena Creek.  It flows to the west southwest.  The 100-year 
flood water levels range from an elevation of 585.17 at section 11.179 to 594.53 at section 
11.226.  The sections are per County flood plain map 370-1707 and were determined per a  
HEC-2 analysis dated November 15, 1978.  100-year flood levels range from 1 to 2 feet below 
the existing grade of Buena Creek Road.  The flood plain information is shown on the Developed 
Conditions Hydrology Map in Appendix 2.  The backup calculation for HEC-2 analysis dated 
11/15/1978 has been attached in Appendix 7. 
 
Existing Developed Conditions 
The project site was an active farm with fields and farm structures.  The project is located on the 
south face of a hill.  The hilltop is just offsite to the northwest.  The project slopes from 
approximately 20% on the top to less than 5% at the bottom.  An earthen Berm surrounds the 
project at the property line and allows no storm water to enter the site or to leave the site except 
as noted.  The southwest edge is the only location where the Berm is not present and the 
backyards of several residences enter into the site from here.  Small earth drainage swales are 
approximately 10 feet from the property line along the eastern, western and southern edges and 
convey any runoff that fails to sheet flow.  The eastern half of the site drains to the center of the 
south edge of the site where it exits through a gap in the Berm and flows down a 3-foot slope 
onto Buena Creek Road.  The western half of the site exits at the southwest corner of the project. 
Water exits down a small dirt ramp onto the beginning of the widened section of Buena Creek 
Road. All the runoff then flows along the Buena Creek Road to an existing Curb Inlet and then 
drain into Buena Creek through a culvert. 
 
Topography for the site was obtained from an aerial survey performed by TMR Associates, Inc. 
on November 11, 2002.  The survey confirms the existing 200-scale County Topography map 
but is more up to date and detailed.  Existing drainage features were noted by site visit and by 
conducting Topographic Survey by CTE personnel.  The eastern half of the project site is 
represented by existing basins 1, 2 & 3.  The western half of the site is represented by existing 
basins 5 & 6.  Buena Creek Road is represented by existing basins 4 & 7.  The hydrology map 
existing condition may be found within Appendix 3.  Existing flows are summarized in  
Table 2 below. 
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Table 2 
Middle of Southern Edge 9.06cfs 
Southwestern Corner 11.68cfs 
Leave site on Buena Creek Road 21.49cfs 
 
Proposed Developed Conditions 
The site will be bisected by an access road.  Eight residential pads will be constructed, one at the 
north end of the project, four west of the road and three east of the road.  The four western pads, 
lots 1, 2, 3 & 4, will drain to the southwestern corner of the project.  The Private road and the 
portion of lot 1 & lot 8 shall drain to a storm drain located on the southern edge of the project 
that will empty into the southwestern corner of the project.  A culvert shall take runoff from the 
southwestern corner of the project and outfall into Buena Creek just south of Buena Creek Road. 
Stormwater runoff from the eastern edge of the project and the northern pad, lots 5, 6, 7 & 8 will 
drain to the southeastern corner.  From there, through Brow Ditch, runoff enters into a proposed 
storm drain that flows towards the proposed culvert at the southwest corner of the project. 
Runoff from northerly half of Buena Creek Road shall flow through proposed ac Berm into the 
proposed curb inlet which will drain in to the aforementioned culvert. The culvert then empties 
into Buena Creek.  Sizing and culvert calculations may be found within the hydraulic 
calculations section of the report. 
 
Grading and drainage for the proposed development were obtained from the proposed tentative 
map grading plan.  The western portion of the site is represented by proposed basins 1-10a while 
the access road is represented by proposed basins 11 & 12.  The eastern portion of the site and 
the northern pad are represented by proposed basins 13-20b. Buena Creek Road, after it has been 
improved, is represented by proposed basin 21.  The hydrology map proposed condition may be 
found within Appendix 2.  Propose flows are summarized within Table 3 below. 
 
Table 3 
Southwestern Culvert 23.55cfs 
Leave site on Buena Creek Road 0.0cfs 
 
 
 

METHODOLOGY 
 
Assumptions 
1. Flow calculations per San Diego County Hydrology Manual (2003). 
2. n = 0.015 for concrete brow ditches and concrete lined swales; n = 0.013 for PVC and 

RCP pipe; n = 0.060 for grassy swales; n = 0.015 for Concrete Gutters; n = 0.015 for AC 
Street with AC Berm smooth finish; n=0.016 for AC rough texture, n = 0.040 for riprap 
lined swales and n = 0.023 for earthen swale (clayey) per the San Diego County Drainage 
Design Manual.  See Appendix 6. 

3. Hydrologic Soils Group “C” & “D” per the San Diego Soils Survey. 
4. P6 = 3.5 in/hr and P24=6.0 in/hr per Isopluvial Maps found within the San Diego County 

Hydrology Manual (2003). 
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Discussion 
Hydrologic calculations were performed per methods as outlined within the San Diego 
Hydrology Manual (2003).  The hydrology calculations for offsite, proposed and existing 
conditions may be found within the hydrology calculations section of this report.  Hydraulic 
calculations for velocity checks, capacity and sizing were performed using the Autodesk@ Land 
Development 2005 suite and Manning’s equation. The culvert capacity calculations were found 
using the chart from the San Diego County Drainage Design Manual 2005. 
 
The precipitations for 6 hour and 24 hour 100-year storms were determined using the Isopluvial 
Maps.  Those maps have been included as Appendix 1.  The hydrologic soils groups were found 
to be type “C” or “D” per the San Diego Soils Survey.  See Appendix 5 for the relevant maps.  
The coefficient of runoff “C” was found from the San Diego County Hydrology Manual  
Table 3-1 or calculated using the formula on page 3-2.  In areas where different coefficients of 
runoff were within a particular basin a weighted average was found. 
 
 

SUMMARY 
 
Capacity/Sizing Calculations 
Capacity/Sizing Calculations may be found within the Hydraulic Calculations section of the 
report.  The results are summarized below. 
 
DS-1 Vegetated swale @ 5.75% (B=10’ X-Slope 3:1) 58% full V = 2.4 fps 
DS-2 Riprap lined swale @ 19.1% (B=5’ X-Slope 3:1) 23% full V = 3.7 fps 
DS-3 Vegetated swale @ 9.55 %  (B=5’ X-Slope 3:1) 52% full V = 2.8 fps 
DS-4 Vegetated swale @ 4.3% (B=5’ X-Slope 3:1) 83% full V = 2.5 fps 
SD-1 24”RCP @ 1% 73% full V = 8.1fps 
SD-2 18” PVC @ 3.9% 50% full V = 11.8 fps 
SD-3 18” PVC @ 1% 69% full V= 6.6 fps 
BERM 1 AC Berm (Smooth Finish) @ 3.47% 38% full V = 3.8 fps 
CULVERT 1 36” RCP @ 0.5% 50% full V = 6.7 fps 
 
Conclusion 
The total flow leaving the site in the existing developed conditions was 21.49cfs.  The total flow 
leaving the site in the proposed developed conditions is 23.55cfs.  This is a difference of 2.06cfs. 
This difference is due to an increase in imperviousness due to the new access road and the 
proposed residences and the proposed widening of Buena Creek Road.  The increase in flow was 
mitigated by out falling it into Buena Creek.  The flow on Buena Creek Road is being 
intercepted by the proposed Curb Inlet at the south-westerly property boundary and thus the flow 
leaving the site was reduced from 21.49cfs to 0.0cfs.  In addition, the road is being widened in 
front of the project, which will reduce flooding of the travel lanes.  Please note that the increased 
flow in Buena Creek of 23.55cfs which outfalls via the proposed culvert is not a major change in 
drainage patterns because there is an existing culvert, which empties into Buena Creek only a 
few hundred feet downstream.  Therefore, the total increase on Buena Creek will be 2.06cfs.  
The total flow in Buena Creek from the HEC-2 analysis dated Nov. 15, 1978 is 2500cfs.  
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Therefore the total increase will be 0.08%; [((2500+2.06)/2500)-1] x 100%.    
 
Because the total increase in peak runoff in Buena Creek is so small there will be no appreciable 
impact on Buena Creek.  The downstream drainage structures, culverts, bridges, etc. will also see 
a negligible impact from the increase in peak runoff.  The existing 100-year storm line of 
inundation was plotted on the grading plan and the proposed condition hydrology map.  The 
inundation line was found to be below the existing grade of Buena Creek Road.  Since the 
improvements being made to Buena Creek Road are on the opposite site of the road from there 
will be no impacts on the line of inundation. 
 
The proposed RCP Culvert at the south-western project boundary expected to have minimum 
impact on the bank of the Buena Creek. To locate the outfall location of the proposed culvert, 
CTE, Inc. conducted a topographic survey at the vicinity of the proposed outfall and the Buena 
Creek. The approximate location of the culvert, headwall and the riprap at the end of the culvert 
can be found in the drawing “Hydrology Map Develop Condition” and in project grading plan. 
The culvert will release storm water at the rate of maximum 23.55cfs with velocity of 6.7fps. A 
properly sized Riprap shall be placed at the end of the Headwall to mitigate any potential erosion 
at the out fall location. As shown on the drawing that all these proposed structures can be placed 
without damaging any existing tree and can be placed within the public right-of-way. Thus no 
further mitigation is needed.  
 
The impact of sedimentation from this project is expected to be minimal because the 
development is currently entirely exposed disturbed soil.  The proposed development will cover 
virtually all the development with either pavement, structures or irrigated landscaping and 
control all runoff using designed drainage structures.  All other potential pollutants from the 
project will be handled using post construction BMPs as detailed within the SWMP. 
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DECLARATION OF RESPONSIBLE CHARGE 

 
I, hereby declare that I am the Engineer of Work for this project, that I have exercised 
responsible charge over the design of the project as defined in section 6703 of the business and 
professions code, and that the design is consistent with current standards. 

 
I understand that the check of project drawings and specifications by the County of San Diego is 
confined to a review only and does not relieve me, as Engineer of Work of my responsibility for 
project design. 

 
 

ENGINEER OF WORK: 
 

Construction Testing and Engineering, Inc. 
1441 Montiel Road, Suite 115 
Escondido, CA 92026 

                           2-26-09                
_____________________________           _____________    
Moyenuddin A. Sirajee         Date 
R.C.E. 63867 
Exp. 9-30-10
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Existing Conditions



TM 5401 Rational Method
100 Year Storm

1 AREA (A) = = 0.24 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 100 0 = 0.35

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.41

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.46

LOW DENSITY RESIDENTIAL 2.9 DU/A 0 25 = 0.49

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.52

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.57

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.60

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.63

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.71

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.79

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.79

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.82

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.85

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.85

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 0 100.00 = 0.90

SOIL GROUP D CA = 0.08 C = 0.35

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 789.5 LOW POINT (Hl) = 780.21

H = Hh- Hl = 9.29 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 6.47 MIN

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 7.81 IN/HR (I=7.44P6(TC)-.645)
5 RUNOFF (Q)

Q = CIA = Node 1-1 to 1-2

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

0.66 cfs

Existing Basin 1
10466.64 sq.ft.

100.08 ft.

0.02 MILES100.00 ft.

9.3%



Node -1-2 to 1-3 Ex. Basin 2

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Ex. Basin 2 (acres) 2.34
Area_Ex. Basin 1 (acres) 0.24 Upstream
C_Ex. Basin 2 0.35 See Below
CA_Upstream 0.08 Upstream

Ex. Basin 2
High point 780.21
Low point 655.90
Distance 612.50 Slope= 0.2030 20.30%

Ex. Node 1-2 Upstream
Ti (min) 6.47
I (in/hr) 7.81 CA_Ex. Basin 2= 0.82
Q Node 1-2 0.66 CA_Upstream= 0.08

SUM CA= 0.90

Final Area= 2.58 acres

Overland Flow Tt = (11.9*L3/(Hp-Lp))0.385

Figure 3-4 Summary
Tt (Kirpich's) 1.98 min Q Node 1-3= 5.94 cfs
Tc=Ti+Tt 8.45 min I= 6.57 in/hr
I  (7.44P6(Tc)-.645) = 6.57 in/hr Tc= 8.45 min

Sum CA= 0.90
Q Node 1-3= 5.94 cfs Area= 2.58 acres

From Table 3-1
Land Use Element = Natural C = 0.35
Percentage of Basin = 100.00%

From Formula Page 3-5
Percent Impervious = 0.00% C = 0.35
Percentage of Basin = 0.00%

Hydrologic Soil Group = D

Coefficient of Runoff = 0.35 Proportionate Average



Node -1-3 to 1-5 Ex. Basin 3

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Ex. Basin 3 (acres) 2.19
Area_Node 1-3 (acres) 2.58 Upstream
C_Ex. Basin 3 0.36 See Below
CA_Upstream 0.90 Upstream

Ex. Basin 3
High point 655.90
Low point 594.13
Distance 734.43 Slope= 0.0841 8.41%

Ex. Node 1-3 Upstream
Ti (min) 8.45
I (in/hr) 6.57 CA_Ex. Basin 3= 0.79
Q Node 1-3 5.94 CA_Upstream= 0.90

SUM CA= 1.69

Final Area= 4.77 acres

Overland Flow Tt = (11.9*L3/(Hp-Lp))0.385

Figure 3-4 Summary
Tt (Kirpich's) 3.19 min Q Node 1-5= 9.06 cfs
Tc=Ti+Tt 11.64 min I= 5.35 in/hr
I  (7.44P6(Tc)-.645) = 5.35 in/hr Tc= 11.64 min

Sum CA= 1.69
Q Node 1-5= 9.06 cfs Area= 4.77 acres

From Table 3-1
Land Use Element = n/a C = 0.33
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 6.34% C = 0.36
Percentage of Basin = 100.00% Cp = 0.5*0.30+0.5*0.35 = 0.325

Hydrologic Soil Group = C/D 50/50 split

Coefficient of Runoff = 0.36 Proportionate Average



TM 5401 Rational Method
Off. Basin 2 100 Year Storm

1 AREA (A) = = 1.15 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY SOIL TYPE % IMPERV.

1 DU/A OPEN C 0 = 0.36

CA = 0.41 C = 0.36

3 TIME OF CONCENTRATION (TC) - (NATURAL WATERSHED)

HIGH POINT (Hh) = 646 LOW POINT (Hl) = 600

H = Hh- Hl = 46.00 ft. S=

CHANGE IN ELEV. ALONG EFFECTIVE SLOPE LINE= 46.00 ft.

L =

Li=

Lt=

Ti= 6.65 MIN FROM FIGURE 3-3

Tt= 2.73 MIN FROM FIGURE 3-4

Tc= 9.37 MIN

4 100

A)     P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                  P6(ADJUSTED) = 3.5

C)        I = 6.15 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 2-1 to 2-2 (=1-4)

50116.00 sq.ft.

570.00 ft.

0.11 MILES470.00 ft.

8.1%

100.00 ft. 0.02 MILES

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

2.55 cfs



Node -1-4 to 1-5 Ex. Basin 4

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Ex. Basin 4 (acres) 0.09
Area_Off. Basin 2 (acres) 1.15 Upstream
C_Ex. Basin 4 0.66 See Below
CA_Upstream 0.41 Upstream

Ex. Basin 4
High point 600.00
Low point 593.50
Distance 194.75 Slope= 0.0334 3.34%

Off. Basin 2 Upstream
Ti (min) 9.37
I (in/hr) 6.15 CA_Ex. Basin 4= 0.06
Q Node 2-1 2.55 CA_Upstream= 0.41

SUM CA= 0.47
Assumptions
Estimate q_avg (cfs/acre) 2.2 Final Area= 1.24 acres
Qavg 2.64 cfs

Determine Velocity Street Flow - AC Berm
Velocity 3.90 fps

Summary
Tt 0.83 min Q Node 1-5= 2.74 cfs
Tc=Ti+Tt 10.20 min I= 5.82 in/hr
I  (7.44P6(Tc)-.645) = 5.82 in/hr Tc= 10.20 min

Sum CA= 0.47
Q_check (must = Est Q_avg) 2.64 cfs Area= 1.24 acres
Q Node 1-5= 2.74 cfs

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 59.90% C = 0.66
Percentage of Basin = 100.00%

Hydrologic Soil Group = C

Coefficient of Runoff = 0.66 Proportionate Average



EB 4 VC.txt
Velocity Check for Existing Basin 4
Qavg = 2.64 cfs, Savg = 3.34%
Street Flow with AC Berm

                     Channel Calculator                     

Given Input Data:
     Shape ...........................  Trapezoidal
     Solving for .....................  Depth of Flow
     Flowrate ........................  2.6400 cfs
     Slope ...........................  0.0334 ft/ft
     Manning's n .....................  0.0130
     Height ..........................  6.0000 in
     Bottom width ....................  0.0000 in
     Left slope ......................  0.0200 ft/ft (V/H)
     Right slope .....................  3.0000 ft/ft (V/H)

Computed Results:
     Depth ...........................  1.9670 in
     Velocity ........................  3.9040 fps
     Full Flowrate ...................  51.6616 cfs
     Flow area .......................  0.6762 ft2
     Flow perimeter ..................  100.4455 in
     Hydraulic radius ................  0.9694 in
     Top width .......................  99.0080 in
     Area ............................  6.2917 ft2
     Perimeter .......................  306.3845 in
     Percent full ....................  32.7841 %

                    Critical Information                    
     Critical depth ..................  2.7938 in
     Critical slope ..................  0.0051 ft/ft
     Critical velocity ...............  1.9353 fps
     Critical area ...................  1.3641 ft2
     Critical perimeter ..............  142.6636 in
     Critical hydraulic radius .......  1.3769 in
     Critical top width ..............  140.6220 in
     Specific energy .................  0.4008 ft
     Minimum energy ..................  0.3492 ft
     Froude number ...................  2.4041
     Flow condition ..................  Supercritical

Page 1



Junction Equation
Q for Node 1-5 - Existing Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Ex. Basin 4 2.74 10.20 5.82 1.24 0.47
Q Ex. Basin 3 9.06 11.64 5.35 4.77 1.69

6.01 2.16

Qt1= Q1+(T1/T2)*Q2= 10.68 cfs

Qt2= Q2+(I2/I1)*Q1= 11.58 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 11.58 cfs
Tc associated= 11.64 min
Area(acres)= 6.01 acres
I(in/hr)= 5.35 in/hr



TM 5401 Rational Method
Existing Basin 5 100 Year Storm
1 AREA (A) = = 0.09 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 100 0 = 0.35

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.41

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.46

LOW DENSITY RESIDENTIAL 2.9 DU/A 0 25 = 0.49

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.52

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.57

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.60

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.63

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.71

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.79

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.79

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.82

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.85

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.85

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 0 100.00 = 0.90

SOIL GROUP D CA = 0.03 C = 0.35

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 745.95 LOW POINT (Hl) = 723.19

H = Hh- Hl = 22.76 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 4.81 MIN

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 9.22 IN/HR (I=7.44P6(TC)-.645) Tc for I = 5 minutes per 3.3 Item 2

5 RUNOFF (Q)

Q = CIA = Node 1-6 to 1-7

3867.35 sq.ft.

100.00 ft.

0.02 MILES100.00 ft.

22.8%

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

0.29 cfs



Node -1-7 to 1-8 Ex. Basin 6

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Ex. Basin 6 (acres) 5.36
Area_Ex. Basin 5 (acres) 0.09 Upstream
C_Ex. Basin 6 0.34 See Below
CA_Upstream 0.03 Upstream

Ex. Basin 4
High point 723.19
Low point 587.93
Distance 1177.41 Slope= 0.1149 11.49%

Ex. Node 1-7 Upstream
Ti (min) 4.81
I (in/hr) 9.22 CA_Ex. Basin 6= 1.80
Q Node 1-7 0.29 CA_Upstream= 0.03

SUM CA= 1.83

Final Area= 5.45 acres

Overland Flow Tt = (11.9*L3/(Hp-Lp))0.385

Figure 3-4 Summary
Tt (Kirpich's) 4.07 min Q Node 1-8= 11.68 cfs
Tc=Ti+Tt 8.88 min I= 6.37 in/hr
I  (7.44P6(Tc)-.645) = 6.37 in/hr Tc= 8.88 min

Sum CA= 1.83
Q Node 1-8= 11.68 cfs Area= 5.45 acres

From Table 3-1
Land Use Element = n/a C = 0.33
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 1.12% C = 0.34
Percentage of Basin = 100.00% Cp = 0.40*0.30+0.60*0.35 = 0.33

Hydrologic Soil Group = C/D 40/60 Split

Coefficient of Runoff = 0.34 Proportionate Average



TM 5401 Rational Method
Offsite Basin 1 100 Year Storm
1 AREA (A) = = 0.26 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 0 0 = 0.30

LOW DENSITY RESIDENTIAL 1.0 DU/A 100 10 = 0.36

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.42

LOW DENSITY RESIDENTIAL 2.9 DU/A 0 25 = 0.45

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.48

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.54

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.57

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.60

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.69

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.78

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.78

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.81

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.84

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.84

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 0 100.00 = 0.90

SOIL GROUP C CA = 0.09 C = 0.36

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 607.89 LOW POINT (Hl) = 593.97

H = Hh- Hl = 13.92 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 7.25 MIN

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 7.26 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 1-1 to 1-2

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

0.68 cfs

11329.00 sq.ft.

219.91 ft.

0.04 MILES100.00 ft.

6.3%



Node -1-5 to 1-8 Ex. Basin 7

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Ex. Basin 7 (acres) 0.13
Area_Ex. Node 1-5 (acres) 6.01 Upstream
C_Ex. Basin 7 0.79 See Below
CA_Upstream 2.16 Upstream

Ex. Basin 7
High point 593.50
Low point 584.50
Distance 278.60 Slope= 0.0323 3.23%

Ex. Node 1-5 Upstream
Ti (min) 11.64
I (in/hr) 5.35 CA_Ex. Basin 7= 0.10
Q Node 1-5 11.58 CA_Upstream= 2.16

SUM CA= 2.27
Assumptions
Estimate q_avg (cfs/acre) 0.1 Final Area= 6.13 acres
Qavg 11.58 cfs

Determine Velocity Street Flow - AC Berm
Velocity 5.58 fps

Summary
Tt 0.83 min Q Node 1-8= 11.59 cfs
Tc=Ti+Tt 12.47 min I= 5.11 in/hr
I  (7.44P6(Tc)-.645) = 5.11 in/hr Tc= 12.47 min

Sum CA= 2.27
Q_check (must = Est Q_avg) 11.58 cfs Area= 6.13 acres
Q Node 1-8= 11.59 cfs Per 3.3, Item 3

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 80.91% C = 0.79
Percentage of Basin = 100.00%

Hydrologic Soil Group = C

Coefficient of Runoff = 0.79 Proportionate Average



EB 7 VC.txt
Velocity Check for Existing Basin 7
Qavg = 11.58 cfs, Savg = 3.23%
Street Flow with AC Berm

                     Channel Calculator                     

Given Input Data:
     Shape ...........................  Trapezoidal
     Solving for .....................  Depth of Flow
     Flowrate ........................  11.5800 cfs
     Slope ...........................  0.0323 ft/ft
     Manning's n .....................  0.0130
     Height ..........................  6.0000 in
     Bottom width ....................  0.0000 in
     Left slope ......................  0.0200 ft/ft (V/H)
     Right slope .....................  3.0000 ft/ft (V/H)

Computed Results:
     Depth ...........................  3.4461 in
     Velocity ........................  5.5793 fps
     Full Flowrate ...................  50.8038 cfs
     Flow area .......................  2.0755 ft2
     Flow perimeter ..................  175.9732 in
     Hydraulic radius ................  1.6984 in
     Top width .......................  173.4550 in
     Area ............................  6.2917 ft2
     Perimeter .......................  306.3845 in
     Percent full ....................  57.4354 %

                    Critical Information                    
     Critical depth ..................  5.0471 in
     Critical slope ..................  0.0042 ft/ft
     Critical velocity ...............  2.6012 fps
     Critical area ...................  4.4519 ft2
     Critical perimeter ..............  257.7241 in
     Critical hydraulic radius .......  2.4874 in
     Critical top width ..............  254.0359 in
     Specific energy .................  0.7709 ft
     Minimum energy ..................  0.6309 ft
     Froude number ...................  2.5958
     Flow condition ..................  Supercritical

Page 1



Time of Concentration from Off. Basin 1 to Node 1-8 Earthen Swale
Ti = 7.25 L = 152.46 ft Tt per Kirpich's Formula E = 9.47 ft
Tt = (11.9*L3/E)0.385 Tt = 1.09 min Tc = 7.25 + 1.09 = 8.34 min

Junction Equation
Q for Node 1-8 - Existing Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Off. Basin 1 0.68 8.34 6.63 0.26 0.09
Q Ex. Basin 6 11.68 8.88 6.37 5.45 1.83
Q Ex. Basin 7 11.59 12.47 5.11 6.13 2.27

11.84 4.19

Qt1= Q1+(T1/T2)*Q2+(T1/T3*Q3)= 19.39 cfs

Qt2= Q2+(I2/I1)*Q1+(T2/T3*Q3)= 20.58 cfs

Qt3= Q3+(I3/I1)*Q1+(I3/I2*Q2)= 21.49 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 21.49 cfs
Tc associated= 12.47 min
Area(acres)= 11.84 acres
I(in/hr)= 5.11 in/hr



TM 5401 Rational Method
Off. Basin 3 100 Year Storm

1 AREA (A) = = 0.94 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY SOIL TYPE % IMPERV.

1 DU/A OPEN C 0 = 0.36

CA = 0.34 C = 0.36

3 TIME OF CONCENTRATION (TC) - (NATURAL WATERSHED)

HIGH POINT (Hh) = 749.3 LOW POINT (Hl) = 646.7

H = Hh- Hl = 102.60 ft. S=

CHANGE IN ELEV. ALONG EFFECTIVE SLOPE LINE= 46.00 ft.

L =

Li=

Lt=

Ti= 4.88 MIN FROM FIGURE 3-3

Tt= 2.36 MIN FROM FIGURE 3-4

Tc= 7.25 MIN

4 100

A)     P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                  P6(ADJUSTED) = 3.5

C)        I = 7.26 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 3-1 to 2-2

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

2.45 cfs

40835.00 sq.ft.

503.76 ft.

0.10 MILES403.76 ft.

20.4%

100.00 ft. 0.02 MILES



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Proposed Conditions 



TM 5401 Rational Method
Proposed Basin 1 100 Year Storm
1 AREA (A) = = 0.05 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 0 0 = 0.35

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.41

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.46

LOW DENSITY RESIDENTIAL 2.9 DU/A 0 25 = 0.49

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.52

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.57

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.60

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.63

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.71

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.79

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.79

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.82

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.85

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.85

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 100.00 0.00 = 0.35

SOIL GROUP D CA = 0.02 C = 0.35

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 787.7 LOW POINT (Hl) = 773.7

H = Hh- Hl = 14.00 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 6.69 MIN

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 7.64 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 1-1 to 1-2

2210.99 sq.ft.

166.63 ft.

0.03 MILES100.00 ft.

8.4%

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

0.14 cfs



Node -1-2 to 1-2.1 Pr. Basin 2

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Pr. Basin 2 (acres) 0.25
Area_Pr. Node 1-1 (acres) 0.05 Upstream
C_Pr. Basin 2 0.35 See Below
CA_Upstream 0.02 Upstream

Pr. Basin 2
High point 773.70
Low point 751.30
Distance 109.28 Slope= 0.2050 20.50%

Pr. Node 1-2 Upstream
Ti (min) 6.69
I (in/hr) 7.64 CA_Pr. Basin 2= 0.09
Q Node 1-2 0.14 CA_Upstream= 0.02

SUM CA= 0.11

Final Area= 0.30 acres

Overland Flow Tt = (11.9*L3/(Hp-Lp))0.385

Figure 3-4 Summary
Tt (Kirpich's) 0.52 min Q Node 1-2.1= 0.77 cfs
Tc=Ti+Tt 7.21 min I= 7.28 in/hr
I  (7.44P6(Tc)-.645) = 7.28 in/hr Tc= 7.21 min

Sum CA= 0.11
Q Node 1-2.1= 0.77 cfs Area= 0.30 acres

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 0.00% C = 0.35
Percentage of Basin = 100.00%

Hydrologic Soil Group = D

Coefficient of Runoff = 0.35 Proportionate Average



TM 5401 Rational Method
Proposed Basin 3 100 Year Storm
1 AREA (A) = = 0.69 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 0 0 = 0.35

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.41

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.46

LOW DENSITY RESIDENTIAL 2.9 DU/A 56.92 25 = 0.49

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.52

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.57

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.60

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.63

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.71

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.79

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.79

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.82

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.85

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.85

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 43.08 0.00 = 0.35

SOIL GROUP D CA = 0.30 C = 0.43

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 720 LOW POINT (Hl) = 717.7

H = Hh- Hl = 2.30 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 9.70 MIN

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 6.01 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 1-3 to 1-4

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

1.78 cfs

29934.69 sq.ft.

203.98 ft.

0.04 MILES70.00 ft.

1.1%



Trave Time from Node 1-2.1 to 1-4 Ti = 7.21 min D-75 Type B Brow Ditch
L = 95 ft @ 3.05% V = 2.8 fps Tt = 0.56 min Tc = 7.21 + 0.56 = 7.77 min
L = 142 ft @ 20.91% V = 4.8 fps Tt = 0.49 min Tc = 7.77 + 0.49 = 8.26 min

Junction Equation
Q for Node 1-4 - Proposed Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Pr. Basin 2 0.77 8.26 6.67 0.30 0.11
Q Pr. Basin 3 1.78 9.70 6.01 0.69 0.30

0.99 0.40

Qt1= Q1+(T1/T2)*Q2= 2.29 cfs

Qt2= Q2+(I2/I1)*Q1= 2.47 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 2.47 cfs
Tc associated= 9.70 min
Area(acres)= 0.99 acres
I(in/hr)= 6.01 in/hr



Node 1-20 to 1-22 BD1.txt
Velocity Check for Concrete Brow Ditch from
Node 1-20 to 1-22
24" BD @ 5.09%

                   Channel Calculator                     

Given Input Data:
     Shape ...........................  Advanced
     Solving for .....................  Depth of Flow
     Flowrate ........................  6.6000 cfs
     Slope ...........................  0.0509 ft/ft
     Manning's n .....................  0.0150
     Height ..........................  12.0000 in
     Bottom width ....................  0.0000 in
     Left radius .....................  12.0000 in
     Right radius ....................  12.0000 in
     Left slope ......................  1000.0000 ft/ft (V/H)
     Right slope .....................  1000.0000 ft/ft (V/H)

Computed Results:
     Depth ...........................  7.5390 in
     Velocity ........................  7.9764 fps
     Full Flowrate ...................  22.1167 cfs
     Flow area .......................  0.8274 ft2
     Flow perimeter ..................  46.5731 in
     Hydraulic radius ................  2.5584 in
     Top width .......................  23.9911 in
     Area ............................  1.5708 ft2
     Perimeter .......................  37.6991 in
     Percent full ....................  62.8252 %

                    Critical Information                    
     Critical depth ..................  10.9378 in
     Critical slope ..................  0.0073 ft/ft
     Critical velocity ...............  4.7354 fps
     Critical area ...................  1.3938 ft2
     Critical perimeter ..............  39.7755 in
     Critical hydraulic radius .......  5.0459 in
     Critical top width ..............  23.9979 in
     Specific energy .................  1.6170 ft
     Minimum energy ..................  1.3672 ft
     Froude number ...................  2.1859
     Flow condition ..................  Supercritical

Page 1



Node 1-2.1 to 1-4 BD2.txt
Velocity Check for concrete Brow Ditch from
Node 1-2.1 to 1-4
24" BD @ 20.90%

                   Channel Calculator                     

Given Input Data:
     Shape ...........................  Advanced
     Solving for .....................  Depth of Flow
     Flowrate ........................  0.7700 cfs
     Slope ...........................  0.2090 ft/ft
     Manning's n .....................  0.0150
     Height ..........................  12.0000 in
     Bottom width ....................  0.0000 in
     Left radius .....................  12.0000 in
     Right radius ....................  12.0000 in
     Left slope ......................  1000.0000 ft/ft (V/H)
     Right slope .....................  1000.0000 ft/ft (V/H)

Computed Results:
     Depth ...........................  3.5264 in
     Velocity ........................  4.8417 fps
     Full Flowrate ...................  44.8161 cfs
     Flow area .......................  0.1590 ft2
     Flow perimeter ..................  54.5982 in
     Hydraulic radius ................  0.4194 in
     Top width .......................  23.9831 in
     Area ............................  1.5708 ft2
     Perimeter .......................  37.6991 in
     Percent full ....................  29.3870 %

                    Critical Information                    
     Critical depth ..................  4.5692 in
     Critical slope ..................  0.0169 ft/ft
     Critical velocity ...............  2.3143 fps
     Critical area ...................  0.3327 ft2
     Critical perimeter ..............  52.5126 in
     Critical hydraulic radius .......  0.9124 in
     Critical top width ..............  23.9852 in
     Specific energy .................  0.6582 ft
     Minimum energy ..................  0.5712 ft
     Froude number ...................  3.0259
     Flow condition ..................  Supercritical
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Node -1-4 to 1-4.1 Pr. Basin 4

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Pr. Basin 4 (acres) 0.84
Area_Pr. Node 1-4 (acres) 0.99 Upstream
C_Pr. Basin 4 0.35 See Below
CA_Upstream 0.40 Upstream

Pr. Basin 4
High point 717.70
Low point 668.13
Distance 202.67 Slope= 0.2446 24.46%

Pr. Node 1-4 Upstream
Ti (min) 9.70
I (in/hr) 6.01 CA_Pr. Basin 4= 0.29
Q Node 1-4 2.47 CA_Upstream= 0.40

SUM CA= 0.69

Final Area= 1.83 acres

Overland Flow Tt = (11.9*L3/(Hp-Lp))0.385

Figure 3-4 Summary
Tt (Kirpich's) 0.78 min Q Node 1-4.1= 3.97 cfs
Tc=Ti+Tt 10.49 min I= 5.72 in/hr
I  (7.44P6(Tc)-.645) = 5.72 in/hr Tc= 10.49 min

Sum CA= 0.69
Q Node 1-4.1= 3.97 cfs Area= 1.83 acres

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 0.00% C = 0.35
Percentage of Basin = 100.00%

Hydrologic Soil Group = D

Coefficient of Runoff = 0.35 Proportionate Average



TM 5401 Rational Method
Proposed Basin 5 100 Year Storm
1 AREA (A) = = 0.77 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 0 0 = 0.35

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.41

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.46

LOW DENSITY RESIDENTIAL 2.9 DU/A 51.16 25 = 0.49

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.52

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.57

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.60

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.63

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.71

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.79

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.79

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.82

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.85

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.85

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 48.84 0.00 = 0.35

SOIL GROUP D CA = 0.33 C = 0.42

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 640 LOW POINT (Hl) = 637.6

H = Hh- Hl = 2.40 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 10.10 MIN

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 5.86 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 1-5 to 1-6

33690.04 sq.ft.

232.00 ft.

0.04 MILES70.00 ft.

1.0%

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

1.91 cfs



Trave Time from Node 1-4.1 to 1-6 Ti = 10.49 min D-75 Type B Brow Ditch
L = 101 ft @ 8.35% V = 7.3 fps Tt = 0.23 min Tc = 10.49 + 0.23 = 10.72 min
L = 132 ft @ 18.41% V = 9.2 fps Tt = 0.24 min Tc = 10.72 + 0.24 = 10.96 min

Junction Equation
Q for Node 1-6 - Proposed Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Pr. Basin 5 1.91 10.10 5.86 0.77 0.33
Q Pr. Basin 4 3.97 10.96 5.56 1.83 0.69

2.60 1.02

Qt1= Q1+(T1/T2)*Q2= 5.57 cfs

Qt2= Q2+(I2/I1)*Q1= 5.78 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 5.78 cfs
Tc associated= 10.96 min
Area(acres)= 2.60 acres
I(in/hr)= 5.56 in/hr



Node 1-4.1 to 1-6 BD1.txt
Velocity Check for Concrete Brow Ditch from
Node 1-4.1 to 1-6
24" BD @ 8.34%

                   Channel Calculator                     

Given Input Data:
     Shape ...........................  Advanced
     Solving for .....................  Depth of Flow
     Flowrate ........................  3.9700 cfs
     Slope ...........................  0.0834 ft/ft
     Manning's n .....................  0.0150
     Height ..........................  12.0000 in
     Bottom width ....................  0.0000 in
     Left radius .....................  12.0000 in
     Right radius ....................  12.0000 in
     Left slope ......................  1000.0000 ft/ft (V/H)
     Right slope .....................  1000.0000 ft/ft (V/H)

Computed Results:
     Depth ...........................  5.8205 in
     Velocity ........................  7.3362 fps
     Full Flowrate ...................  28.3103 cfs
     Flow area .......................  0.5412 ft2
     Flow perimeter ..................  50.0100 in
     Hydraulic radius ................  1.5582 in
     Top width .......................  23.9877 in
     Area ............................  1.5708 ft2
     Perimeter .......................  37.6991 in
     Percent full ....................  48.5045 %

                    Critical Information                    
     Critical depth ..................  8.5333 in
     Critical slope ..................  0.0095 ft/ft
     Critical velocity ...............  3.9976 fps
     Critical area ...................  0.9931 ft2
     Critical perimeter ..............  44.5845 in
     Critical hydraulic radius .......  3.2075 in
     Critical top width ..............  23.9931 in
     Specific energy .................  1.3214 ft
     Minimum energy ..................  1.0667 ft
     Froude number ...................  2.4858
     Flow condition ..................  Supercritical
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Node 1-4.1 to 1-6 BD2.txt
Velocity Check for Concrete Brow Ditch from
Node 1-4.1 to 1-6
24" BD @ 18.40%

                   Channel Calculator                     

Given Input Data:
     Shape ...........................  Advanced
     Solving for .....................  Depth of Flow
     Flowrate ........................  3.9700 cfs
     Slope ...........................  0.1840 ft/ft
     Manning's n .....................  0.0150
     Height ..........................  12.0000 in
     Bottom width ....................  0.0000 in
     Left radius .....................  12.0000 in
     Right radius ....................  12.0000 in
     Left slope ......................  1000.0000 ft/ft (V/H)
     Right slope .....................  1000.0000 ft/ft (V/H)

Computed Results:
     Depth ...........................  5.1609 in
     Velocity ........................  9.2054 fps
     Full Flowrate ...................  42.0504 cfs
     Flow area .......................  0.4313 ft2
     Flow perimeter ..................  51.3294 in
     Hydraulic radius ................  1.2099 in
     Top width .......................  23.9863 in
     Area ............................  1.5708 ft2
     Perimeter .......................  37.6991 in
     Percent full ....................  43.0073 %

                    Critical Information                    
     Critical depth ..................  8.5333 in
     Critical slope ..................  0.0095 ft/ft
     Critical velocity ...............  3.9976 fps
     Critical area ...................  0.9931 ft2
     Critical perimeter ..............  44.5845 in
     Critical hydraulic radius .......  3.2075 in
     Critical top width ..............  23.9931 in
     Specific energy .................  1.7470 ft
     Minimum energy ..................  1.0667 ft
     Froude number ...................  3.4939
     Flow condition ..................  Supercritical
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Node -1-6 to 1-6.1 Pr. Basin 6

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Pr. Basin 6 (acres) 0.82
Area_Pr. Node 1-6 (acres) 2.60 Upstream
C_Pr. Basin 6 0.35 See Below
CA_Upstream 1.02 Upstream

Pr. Basin 6
High point 635.40
Low point 610.39
Distance 212.23 Slope= 0.1178 11.78%

Pr. Node 1-6 Upstream
Ti (min) 10.96
I (in/hr) 5.56 CA_Pr. Basin 6= 0.29
Q Node 1-6 5.78 CA_Upstream= 1.02

SUM CA= 1.31

Final Area= 3.42 acres

Overland Flow Tt = (11.9*L3/(Hp-Lp))0.385

Figure 3-4 Summary
Tt (Kirpich's) 1.08 min Q Node 1-6.1= 6.85 cfs
Tc=Ti+Tt 12.04 min I= 5.23 in/hr
I  (7.44P6(Tc)-.645) = 5.23 in/hr Tc= 12.04 min

Sum CA= 1.31
Q Node 1-6.1= 6.85 cfs Area= 3.42 acres

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 0.00% C = 0.35
Percentage of Basin = 100.00%

Hydrologic Soil Group = D

Coefficient of Runoff = 0.35 Proportionate Average



TM 5401 Rational Method
Proposed Basin 7 100 Year Storm
1 AREA (A) = = 0.44 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 0 0 = 0.30

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.36

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.42

LOW DENSITY RESIDENTIAL 2.9 DU/A 88.49 25 = 0.45

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.48

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.54

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.57

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.60

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.69

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.78

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.78

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.81

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.84

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.84

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 11.05 0.00 = 0.30

SOIL GROUP C CA = 0.19 C = 0.43

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 612 LOW POINT (Hl) = 609.6

H = Hh- Hl = 2.40 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 10.06 MIN

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 5.88 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 1-7 to 1-8

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

1.12 cfs

19188.00 sq.ft.

239.00 ft.

0.05 MILES70.00 ft.

1.0%



Junction Equation
Q for Node 1-8 - Proposed Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Pr. Basin 7 1.12 10.06 5.88 0.44 0.19
Q Pr. Basin 6 6.85 12.04 5.23 3.42 1.31

3.86 1.50

Qt1= Q1+(T1/T2)*Q2= 6.84 cfs

Qt2= Q2+(I2/I1)*Q1= 7.84 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 7.84 cfs
Tc associated= 12.04 min
Area(acres)= 3.86 acres
I(in/hr)= 5.23 in/hr



Node -1-8 to 1-10 Pr. Basin 8

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Pr. Basin 8 (acres) 0.55
Area_Pr. Node 1-8 (acres) 3.86 Upstream
C_Pr. Basin 8 0.35 See Below
CA_Upstream 1.50 Upstream

Pr. Basin 8
High point 609.39
Low point 594.60
Distance 224.00 Slope= 0.0660 6.60%

Pr. Node 1-8 Upstream
Ti (min) 12.04
I (in/hr) 5.23 CA_Pr. Basin 8= 0.19
Q Node 1-8 7.84 CA_Upstream= 1.50

SUM CA= 1.69

Final Area= 4.41 acres

Overland Flow Tt = (11.9*L3/(Hp-Lp))0.385

Figure 3-4 Summary
Tt (Kirpich's) 1.40 min Q Node 1-10= 8.24 cfs
Tc=Ti+Tt 13.44 min I= 4.87 in/hr
I  (7.44P6(Tc)-.645) = 4.87 in/hr Tc= 13.44 min

Sum CA= 1.69
Q Node 1-10= 8.24 cfs Area= 4.41 acres

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 0.00% C = 0.35
Percentage of Basin = 100.00%

Hydrologic Soil Group = D

Coefficient of Runoff = 0.35 Proportionate Average



TM 5401 Rational Method
Proposed Basin 9 100 Year Storm
1 AREA (A) = = 0.22 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 0 0 = 0.30

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.36

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.42

LOW DENSITY RESIDENTIAL 2.9 DU/A 0 25 = 0.45

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.48

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 100 40 = 0.54

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.57

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.60

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.69

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.78

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.78

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.81

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.84

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.84

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 0 0.00 = 0.30

SOIL GROUP C CA = 0.12 C = 0.54

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 610 LOW POINT (Hl) = 608.3

H = Hh- Hl = 1.70 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 7.13 MIN

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 7.33 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 1-9 to 1-9.1

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

0.88 cfs

9677.74 sq.ft.

170.36 ft.

0.03 MILES50.00 ft.

1.0%



Junction Equation
Q for Node 1-10 - Proposed Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Pr. Basin 9 0.88 7.13 7.33 0.22 0.12
Q Pr. Basin 8 8.24 13.44 4.87 4.41 1.69

4.64 1.81

Qt1= Q1+(T1/T2)*Q2= 5.25 cfs

Qt2= Q2+(I2/I1)*Q1= 8.82 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 8.82 cfs
Tc associated= 13.44 min
Area(acres)= 4.64 acres
I(in/hr)= 4.87 in/hr



Trave Time from Node 1-10 to 1-10.1 Ti = 13.44 min D-75 Type B Brow Ditch
L = 52 ft @ 4.42% V = 10.5 fps Tt = 0.08 min Tc = 13.44 + 0.08 = 13.52 min

Junction Equation
Q for Node 1-10.1 - Proposed Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Offsite Basin 1 0.68 7.25 7.26 0.26 0.09
Q Pr. Node 1-10 8.82 13.52 4.85 4.64 1.81

4.90 1.90

Qt1= Q1+(T1/T2)*Q2= 5.41 cfs

Qt2= Q2+(I2/I1)*Q1= 9.28 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 9.28 cfs
Tc associated= 13.52 min
Area(acres)= 4.90 acres
I(in/hr)= 4.85 in/hr



Node 1-10 to 1-10.1 BD1.txt
Velocity Check for Concrete Brow Ditch from
Node 1-10 to 1-10.1
24" BD @ 4.42%

                   Manning Pipe Calculator                  

Given Input Data:
     Shape ...........................  Circular
     Solving for .....................  Depth of Flow
     Diameter ........................  24.0000 in
     Flowrate ........................  8.9500 cfs
     Slope ...........................  0.0442 ft/ft
     Manning's n .....................  0.0150

Computed Results:
     Depth ...........................  7.5961 in
     Area ............................  3.1416 ft2
     Wetted Area .....................  0.8536 ft2
     Wetted Perimeter ................  28.6805 in
     Perimeter .......................  75.3982 in
     Velocity ........................  10.4846 fps
     Hydraulic Radius ................  4.2860 in
     Percent Full ....................  31.6504 %
     Full flow Flowrate ..............  41.2194 cfs
     Full flow velocity ..............  13.1205 fps

                    Critical Information                    
     Critical depth ..................  12.8209 in
     Critical slope ..................  0.0067 ft/ft
     Critical velocity ...............  5.2412 fps
     Critical area ...................  1.7076 ft2
     Critical perimeter ..............  39.3410 in
     Critical hydraulic radius .......  6.2504 in
     Critical top width ..............  24.0000 in
     Specific energy .................  2.3413 ft
     Minimum energy ..................  1.6026 ft
     Froude number ...................  2.7288
     Flow condition ..................  Supercritical
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Node -1-10.1 to 1-24 Pr. Basin 10

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Pr. Basin 10 (acres) 0.15
Area_Pr. Node 1-10.1 (acres) 4.90 Upstream
C_Pr. Basin 10 0.35 See Below
CA_Upstream 1.90 Upstream

Pr. Basin 10
High point 592.30
Low point 588.35
Distance 120.45 Slope= 0.0328 3.28%

Pr. Node 1-10.1 Upstream
Ti (min) 13.52
I (in/hr) 4.85 CA_Pr. Basin 10= 0.05
Q Node 1-10.1 9.28 CA_Upstream= 1.90

SUM CA= 1.96

Final Area= 5.05 acres

Overland Flow Tt = (11.9*L3/(Hp-Lp))0.385

Figure 3-4 Summary
Tt (Kirpich's) 1.14 min Q Node 1-24= 9.28 cfs
Tc=Ti+Tt 14.66 min I= 4.61 in/hr
I  (7.44P6(Tc)-.645) = 4.61 in/hr Tc= 14.66 min

Sum CA= 1.96
Q Node 1-24= 9.28 cfs Area= 5.05 acres

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 0.00% C = 0.35
Percentage of Basin = 100.00%

Hydrologic Soil Group = D

Coefficient of Runoff = 0.35 Proportionate Average



TM 5401 Rational Method
Proposed Basin 10-A 100 Year Storm
1 AREA (A) = = 0.37 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 0 0 = 0.35

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.41

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.46

LOW DENSITY RESIDENTIAL 2.9 DU/A 0 25 = 0.49

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.52

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.57

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.60

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.63

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.71

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.79

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.79

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.82

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.85

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.85

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 100.00 0.00 = 0.35

SOIL GROUP D CA = 0.13 C = 0.35

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 592.2 LOW POINT (Hl) = 584.42

H = Hh- Hl = 7.78 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 8.91 MIN

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 6.35 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 1-10-A to 1-24

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

0.81 cfs

15939.68 sq.ft.

221.00 ft.

0.04 MILES100.00 ft.

3.5%



TM 5401 Rational Method
Proposed Basin 11 100 Year Storm
1 AREA (A) = = 0.20 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 0 0 = 0.35

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.41

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.46

LOW DENSITY RESIDENTIAL 2.9 DU/A 0 25 = 0.49

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.52

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.57

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.60

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.63

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.71

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.79

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.79

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.82

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.85

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.85

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 100.00 64.06 = 0.70

SOIL GROUP D CA = 0.14 C = 0.70

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 753.87 LOW POINT (Hl) = 747.48

H = Hh- Hl = 6.39 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 5.00 MIN

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 9.22 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 1-11 to 1-12

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

1.28 cfs

8629.32 sq.ft.

100.00 ft.

0.02 MILES100.00 ft.

6.4%



Node -1-12 to 1-22/23 Pr. Basin 12

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Pr. Basin 12 (acres) 0.91
Area_Pr. Node 1-12 (acres) 0.20 Upstream
C_Pr. Basin 12 0.73 See Below
CA_Upstream 0.14 Upstream

Pr. Basin 12
High point 747.48
Low point 595.20
Distance 1080.00 Slope= 0.1410 14.10%

Pr. Node 1-12 Upstream
Ti (min) 5.00
I (in/hr) 9.22 CA_Pr. Basin 12= 0.67
Q Node 1-12 1.28 CA_Upstream= 0.14

SUM CA= 0.80
Assumptions
Estimate q_avg (cfs/acre) 4.43 Final Area= 1.11 acres
Qavg 3.30 cfs

Determine Velocity Gutter Flow
Velocity 5.35 fps

Summary
Tt 3.36 min Q Node 1-22/23= 5.32 cfs
Tc=Ti+Tt 8.36 min I= 6.62 in/hr
I  (7.44P6(Tc)-.645) = 6.62 in/hr Tc= 8.36 min

Sum CA= 0.80
Q_check (must = Est Q_avg) 3.30 cfs Area= 1.11 acres
Q Node 1-22/23= 5.32 cfs

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00% Cp = 0.25*0.30+0.75*0.35 = 0.34

From Formula Page 3-5
Percent Impervious = 69.77% C = 0.73
Percentage of Basin = 100.00%

Hydrologic Soil Group = C/D 25/75 Split

Coefficient of Runoff = 0.73 Proportionate Average



PB 12 VC.txt
Velocity Check for Proposed Basin 12
Qavg = 1.65 cfs (1/2 for each gutter), Savg = 14.10%

                     Channel Calculator                     

Given Input Data:
     Shape ...........................  Trapezoidal
     Solving for .....................  Depth of Flow
     Flowrate ........................  1.6500 cfs
     Slope ...........................  0.1410 ft/ft
     Manning's n .....................  0.0150
     Height ..........................  6.0000 in
     Bottom width ....................  0.0000 in
     Left slope ......................  3.0000 ft/ft (V/H)
     Right slope .....................  0.0200 ft/ft (V/H)

Computed Results:
     Depth ...........................  1.3283 in
     Velocity ........................  5.3508 fps
     Full Flowrate ...................  91.9933 cfs
     Flow area .......................  0.3084 ft2
     Flow perimeter ..................  67.8289 in
     Hydraulic radius ................  0.6547 in
     Top width .......................  66.8582 in
     Area ............................  6.2917 ft2
     Perimeter .......................  306.3845 in
     Percent full ....................  22.1385 %

                    Critical Information                    
     Critical depth ..................  2.3150 in
     Critical slope ..................  0.0073 ft/ft
     Critical velocity ...............  1.7617 fps
     Critical area ...................  0.9366 ft2
     Critical perimeter ..............  118.2130 in
     Critical hydraulic radius .......  1.1409 in
     Critical top width ..............  116.5213 in
     Specific energy .................  0.5556 ft
     Minimum energy ..................  0.2894 ft
     Froude number ...................  4.0098
     Flow condition ..................  Supercritical
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TM 5401 Rational Method
Proposed Basin 14 100 Year Storm
1 AREA (A) = = 0.68 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 0 0 = 0.35

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.41

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.46

LOW DENSITY RESIDENTIAL 2.9 DU/A 0 25 = 0.49

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 49 30 = 0.52

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.57

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.60

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.63

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.71

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.79

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.79

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.82

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.85

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.85

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 51.00 0.00 = 0.35

SOIL GROUP D CA = 0.30 C = 0.43

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 760 LOW POINT (Hl) = 757.6

H = Hh- Hl = 2.40 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 9.94 MIN

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 5.92 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 1-14 to 1-15

29668.08 sq.ft.

233.00 ft.

0.04 MILES70.00 ft.

1.0%

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

1.75 cfs



Node -1-15 to 1-16 Pr. Basin 15

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Pr. Basin 15 (acres) 0.43
Area_Pr. Node 1-15 (acres) 0.68 Upstream
C_Pr. Basin 15 0.35 See Below
CA_Upstream 0.30 Upstream

Pr. Basin 15
High point 757.60
Low point 654.70
Distance 543.91 Slope= 0.1892 18.92%

Pr. Node 1-15 Upstream
Ti (min) 9.94
I (in/hr) 5.92 CA_Pr. Basin 15= 0.15
Q Node 1-15 1.75 CA_Upstream= 0.30

SUM CA= 0.45

Final Area= 1.11 acres

Overland Flow Tt = (11.9*L3/(Hp-Lp))0.385

Figure 3-4 Summary
Tt (Kirpich's) 1.85 min Q Node 1-16= 2.36 cfs
Tc=Ti+Tt 11.80 min I= 5.30 in/hr
I  (7.44P6(Tc)-.645) = 5.30 in/hr Tc= 11.80 min

Sum CA= 0.45
Q Node 1-16= 2.36 cfs Area= 1.11 acres

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 0.00% C = 0.35
Percentage of Basin = 100.00%

Hydrologic Soil Group = D

Coefficient of Runoff = 0.35 Proportionate Average



Node -1-16 to 1-18 Pr. Basin 16

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Pr. Basin 16 (acres) 0.20
Area_Pr. Node 1-16 (acres) 1.11 Upstream
C_Pr. Basin 16 0.35 See Below
CA_Upstream 0.45 Upstream

Pr. Basin 16
High point 653.70
Low point 624.60
Distance 330.95 Slope= 0.0879 8.79%

Pr. Node 1-16 Upstream
Ti (min) 11.80
I (in/hr) 5.30 CA_Pr. Basin 16= 0.07
Q Node 1-16 2.36 CA_Upstream= 0.45

SUM CA= 0.52
Assumptions
Estimate q_avg (cfs/acre) 1.2 Final Area= 1.32 acres
Qavg 2.49 cfs

Determine Velocity Concrete Brow Ditch
Velocity 6.11 fps

Summary
Tt 0.90 min Q Node 1-18= 2.61 cfs
Tc=Ti+Tt 12.70 min I= 5.05 in/hr
I  (7.44P6(Tc)-.645) = 5.05 in/hr Tc= 12.70 min

Sum CA= 0.52
Q_check (must = Est Q_avg) 2.49 cfs Area= 1.32 acres
Q Node 1-18= 2.61 cfs

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 0.00% C = 0.35
Percentage of Basin = 100.00%

Hydrologic Soil Group = D 25/75 Split

Coefficient of Runoff = 0.35 Proportionate Average



PB 16 VC.txt
Velocity Check for Proposed Basin 16
Qavg = 2.49 cfs, Savg = 8.79%
Concrete Brow Ditch

                   Channel Calculator                     

Given Input Data:
     Shape ...........................  Advanced
     Solving for .....................  Depth of Flow
     Flowrate ........................  2.4900 cfs
     Slope ...........................  0.0879 ft/ft
     Manning's n .....................  0.0150
     Height ..........................  12.0000 in
     Bottom width ....................  0.0000 in
     Left radius .....................  12.0000 in
     Right radius ....................  12.0000 in
     Left slope ......................  1000.0000 ft/ft (V/H)
     Right slope .....................  1000.0000 ft/ft (V/H)

Computed Results:
     Depth ...........................  5.0197 in
     Velocity ........................  6.1067 fps
     Full Flowrate ...................  29.0640 cfs
     Flow area .......................  0.4077 ft2
     Flow perimeter ..................  51.6117 in
     Hydraulic radius ................  1.1376 in
     Top width .......................  23.9861 in
     Area ............................  1.5708 ft2
     Perimeter .......................  37.6991 in
     Percent full ....................  41.8308 %

                    Critical Information                    
     Critical depth ..................  6.9400 in
     Critical slope ..................  0.0115 ft/ft
     Critical velocity ...............  3.4220 fps
     Critical area ...................  0.7276 ft2
     Critical perimeter ..............  47.7712 in
     Critical hydraulic radius .......  2.1934 in
     Critical top width ..............  23.9899 in
     Specific energy .................  0.9978 ft
     Minimum energy ..................  0.8675 ft
     Froude number ...................  2.3837
     Flow condition ..................  Supercritical
     Flow condition ..................  Supercritical
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TM 5401 Rational Method
Proposed Basin 17 100 Year Storm
1 AREA (A) = = 0.72 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 0 0 = 0.35

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.41

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.46

LOW DENSITY RESIDENTIAL 2.9 DU/A 57 25 = 0.49

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.52

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.57

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.60

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.63

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.71

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.79

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.79

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.82

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.85

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.85

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 43.00 0.00 = 0.35

SOIL GROUP D CA = 0.31 C = 0.43

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 628 LOW POINT (Hl) = 624.6

H = Hh- Hl = 3.40 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 9.37 MIN

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 6.15 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 1-17 to 1-18

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

1.89 cfs

31200.40 sq.ft.

271.00 ft.

0.05 MILES70.00 ft.

1.3%



Junction Equation
Q for Node 1-18 - Proposed Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Pr. Basin 17 1.89 9.37 6.15 0.72 0.31
Q Pr. Basin 16 2.61 12.70 5.05 1.32 0.52

2.03 0.83

Qt1= Q1+(T1/T2)*Q2= 3.82 cfs

Qt2= Q2+(I2/I1)*Q1= 4.17 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 4.17 cfs
Tc associated= 12.70 min
Area(acres)= 2.03 acres
I(in/hr)= 5.05 in/hr



Node -1-18 to 1-18.1 Pr. Basin 18

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Pr. Basin 18 (acres) 0.18
Area_Pr. Node 1-18 (acres) 2.03 Upstream
C_Pr. Basin 18 0.35 See Below
CA_Upstream 0.83 Upstream

Pr. Basin 18
High point 624.60
Low point 614.20
Distance 108.92 Slope= 0.0955 9.55%

Pr. Node 1-18 Upstream
Ti (min) 12.70
I (in/hr) 5.05 CA_Pr. Basin 18= 0.06
Q Node 1-18 4.17 CA_Upstream= 0.83

SUM CA= 0.89

Final Area= 2.21 acres

Overland Flow Tt = (11.9*L3/(Hp-Lp))0.385

Figure 3-4 Summary
Tt (Kirpich's) 0.70 min Q Node 1-18.1= 4.33 cfs
Tc=Ti+Tt 13.40 min I= 4.88 in/hr
I  (7.44P6(Tc)-.645) = 4.88 in/hr Tc= 13.40 min

Sum CA= 0.89
Q Node 1-18.1= 4.33 cfs Area= 2.21 acres

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 0.00% C = 0.35
Percentage of Basin = 100.00%

Hydrologic Soil Group = D

Coefficient of Runoff = 0.35 Proportionate Average



TM 5401 Rational Method
Proposed Basin 19 100 Year Storm
1 AREA (A) = = 0.55 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 0 0 = 0.35

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.41

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.46

LOW DENSITY RESIDENTIAL 2.9 DU/A 80.42 25 = 0.49

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.52

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.57

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.60

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.63

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.71

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.79

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.79

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.82

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.85

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.85

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 19.58 0.00 = 0.35

SOIL GROUP D CA = 0.25 C = 0.46

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 618 LOW POINT (Hl) = 615.5

H = Hh- Hl = 2.50 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 9.59 MIN MINIMUM TIME OF CONCENTRATION = 5 MINUTES

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 6.06 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 1-19 to 1-18.1

23932.46 sq.ft.

249.00 ft.

0.05 MILES70.00 ft.

1.0%

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

1.54 cfs



Junction Equation
Q for Node 1-18.1 - Proposed Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Pr. Basin 19 1.54 9.59 6.06 0.55 0.25

Q Pr. Node 1-18.1 4.33 13.40 4.88 2.21 0.89
2.76 1.14

Qt1= Q1+(T1/T2)*Q2= 4.64 cfs

Qt2= Q2+(I2/I1)*Q1= 5.57 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 5.57 cfs
Tc associated= 13.40 min
Area(acres)= 2.76 acres
I(in/hr)= 4.88 in/hr



Node -1-18.1 to 1-20 Pr. Basin 20a

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Pr. Basin 20a (acres) 0.30
Area_Pr. Node 1-18.1 (acres) 2.76 Upstream
C_Pr. Basin 20a 0.35 See Below
CA_Upstream 1.14 Upstream

Pr. Basin 20a
High point 614.20
Low point 607.70
Distance 148.47 Slope= 0.0438 4.38%

Pr. Node 1-18.1 Upstream
Ti (min) 13.40
I (in/hr) 4.88 CA_Pr. Basin 20a= 0.10
Q Node 1-18.1 5.57 CA_Upstream= 1.14

SUM CA= 1.24

Final Area= 3.05 acres

Overland Flow Tt = (11.9*L3/(Hp-Lp))0.385

Figure 3-4 Summary
Tt (Kirpich's) 1.20 min Q Node 1-20= 5.75 cfs
Tc=Ti+Tt 14.60 min I= 4.62 in/hr
I  (7.44P6(Tc)-.645) = 4.62 in/hr Tc= 14.60 min

Sum CA= 1.24
Q Node 1-20= 5.75 cfs Area= 3.05 acres

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 0.00% C = 0.35
Percentage of Basin = 100.00%

Hydrologic Soil Group = D

Coefficient of Runoff = 0.35 Proportionate Average



TM 5401 Rational Method
Proposed Basin 13 100 Year Storm
1 AREA (A) = = 0.33 ACRES

2 COEFFICIENT OF RUNOFF (C) COEFFICIENT "C"

LAND USE
NRCS ELEMENTS DENSITY % BASIN % IMPERV.

UNDISTURBED NATURAL OPEN 0 0 = 0.30

LOW DENSITY RESIDENTIAL 1.0 DU/A 0 10 = 0.36

LOW DENSITY RESIDENTIAL 2.0 DU/A 0 20 = 0.42

LOW DENSITY RESIDENTIAL 2.9 DU/A 100 25 = 0.45

MEDIUM DENSITY RESIDENTIAL 4.3 DU/A 0 30 = 0.48

MEDIUM DENSITY RESIDENTIAL 7.3 DU/A 0 40 = 0.54

MEDIUM DENSITY RESIDENTIAL 10.9 DU/A 0 45 = 0.57

MEDIUM DENSITY RESIDENTIAL 14.5 DU/A 0 50 = 0.60

HIGH DENSITY RESIDENTIAL 24 DU/A 0 65 = 0.69

HIGH DENSITY RESIDENTIAL 43.0 DU/A 0 80 = 0.78

COMMERCIAL/INDUSTRIAL NEIGH. 0 80 = 0.78

COMMERCIAL/INDUSTRIAL GEN. COM. 0 85 = 0.81

COMMERCIAL/INDUSTRIAL OFFICE 0 90 = 0.84

COMMERCIAL/INDUSTRIAL LIMITED 0 90 = 0.84

COMMERCIAL/INDUSTRIAL GEN. IND. 0 95 = 0.87

PERCENT IMPERVIOUS 0.00 0.00 = 0.30

SOIL GROUP C CA = 0.15 C = 0.45

3 TIME OF CONCENTRATION (TC) - SHEET FLOW

HIGH POINT (Hh) = 615 LOW POINT (Hl) = 612.9

H = Hh- Hl = 2.10 ft. S=

L =

LM= FROM TABLE 3-2.

Ti= 9.79 MIN MINIMUM TIME OF CONCENTRATION = 5 MINUTES

4 100

A)   P6 = 3.5 P24 = 6.0 P6/P24 = 58.3%

B)                                  P6(ADJUSTED) = 3.5

C)      I = 5.98 IN/HR (I=7.44P6(TC)-.645)

5 RUNOFF (Q)

Q = CIA = Node 1-13 to 1-13.1

INTENSITY (I) FOR FREQUENCY YEAR

SEE ATTACHMENT 1 FOR PRECIPITATION MAPS FROM THE SAN DIEGO COUNTY
HYDROLOGY MANUAL

0.88 cfs

14275.73 sq.ft.

210.00 ft.

0.04 MILES70.00 ft.

1.0%



Trave Time from Node 1-13.1 to 1-20 Ti = 9.79 min D-75 Type B Brow Ditch
L = 47 ft @ 11.06% V = 4.2 fps Tt = 0.19 min Tc = 9.69 + 0.19 = 9.88 min

Junction Equation
Q for Node 1-20 - Proposed Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Pr. Basin 13 0.88 9.88 5.94 0.33 0.15
Q Pr. Basin 20a 5.75 14.60 4.62 3.05 1.24

3.38 1.39

Qt1= Q1+(T1/T2)*Q2= 4.77 cfs

Qt2= Q2+(I2/I1)*Q1= 6.44 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 6.44 cfs
Tc associated= 14.60 min
Area(acres)= 3.38 acres
I(in/hr)= 4.62 in/hr



Node 1-13.1 to 1-20 BD.txt
Velocity Check for Concrete Brow Ditch from
Node 1-13.1 to 1-20
24" BD @ 11.06 %

                   Channel Calculator                     

Given Input Data:
     Shape ...........................  Advanced
     Solving for .....................  Depth of Flow
     Flowrate ........................  0.8800 cfs
     Slope ...........................  0.1106 ft/ft
     Manning's n .....................  0.0150
     Height ..........................  12.0000 in
     Bottom width ....................  0.0000 in
     Left radius .....................  12.0000 in
     Right radius ....................  12.0000 in
     Left slope ......................  1000.0000 ft/ft (V/H)
     Right slope .....................  1000.0000 ft/ft (V/H)

Computed Results:
     Depth ...........................  3.8184 in
     Velocity ........................  4.2378 fps
     Full Flowrate ...................  32.6016 cfs
     Flow area .......................  0.2077 ft2
     Flow perimeter ..................  54.0144 in
     Hydraulic radius ................  0.5536 in
     Top width .......................  23.9836 in
     Area ............................  1.5708 ft2
     Perimeter .......................  37.6991 in
     Percent full ....................  31.8196 %

                    Critical Information                    
     Critical depth ..................  4.7552 in
     Critical slope ..................  0.0163 ft/ft
     Critical velocity ...............  2.4196 fps
     Critical area ...................  0.3637 ft2
     Critical perimeter ..............  52.1406 in
     Critical hydraulic radius .......  1.0045 in
     Critical top width ..............  23.9855 in
     Specific energy .................  0.5973 ft
     Minimum energy ..................  0.5944 ft
     Froude number ...................  2.3179
     Flow condition ..................  Supercritical
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Node -1-20 to 1-22 Pr. Basin 20b

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Pr. Basin 20b (acres) 0.31
Area_Pr. Node 1-20 (acres) 3.38 Upstream
C_Pr. Basin 20b 0.35 See Below
CA_Upstream 1.39 Upstream

Pr. Basin 20b
High point 607.70
Low point 594.50
Distance 259.58 Slope= 0.0509 5.09%

Pr. Node 1-20 Upstream
Ti (min) 14.60
I (in/hr) 4.62 CA_Pr. Basin 20b= 0.11
Q Node 1-20 6.44 CA_Upstream= 1.39

SUM CA= 1.50
Assumptions
Estimate q_avg (cfs/acre) 1.05 Final Area= 3.69 acres
Qavg 6.60 cfs

Determine Velocity Concrete Brow Ditch
Velocity 7.97 fps

Summary
Tt 0.54 min Q Node 1-22= 6.77 cfs
Tc=Ti+Tt 15.14 min I= 4.51 in/hr
I  (7.44P6(Tc)-.645) = 4.51 in/hr Tc= 15.14 min

Sum CA= 1.50
Q_check (must = Est Q_avg) 6.60 cfs Area= 3.69 acres
Q Node 1-22= 6.77 cfs

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 0.00% C = 0.35
Percentage of Basin = 100.00%

Hydrologic Soil Group = D 25/75 Split

Coefficient of Runoff = 0.35 Proportionate Average



Node 1-20 to 1-22 BD1.txt
Velocity Check for Concrete Brow Ditch from
Node 1-20 to 1-22
24" BD @ 5.09%

                   Channel Calculator                     

Given Input Data:
     Shape ...........................  Advanced
     Solving for .....................  Depth of Flow
     Flowrate ........................  6.6000 cfs
     Slope ...........................  0.0509 ft/ft
     Manning's n .....................  0.0150
     Height ..........................  12.0000 in
     Bottom width ....................  0.0000 in
     Left radius .....................  12.0000 in
     Right radius ....................  12.0000 in
     Left slope ......................  1000.0000 ft/ft (V/H)
     Right slope .....................  1000.0000 ft/ft (V/H)

Computed Results:
     Depth ...........................  7.5390 in
     Velocity ........................  7.9764 fps
     Full Flowrate ...................  22.1167 cfs
     Flow area .......................  0.8274 ft2
     Flow perimeter ..................  46.5731 in
     Hydraulic radius ................  2.5584 in
     Top width .......................  23.9911 in
     Area ............................  1.5708 ft2
     Perimeter .......................  37.6991 in
     Percent full ....................  62.8252 %

                    Critical Information                    
     Critical depth ..................  10.9378 in
     Critical slope ..................  0.0073 ft/ft
     Critical velocity ...............  4.7354 fps
     Critical area ...................  1.3938 ft2
     Critical perimeter ..............  39.7755 in
     Critical hydraulic radius .......  5.0459 in
     Critical top width ..............  23.9979 in
     Specific energy .................  1.6170 ft
     Minimum energy ..................  1.3672 ft
     Froude number ...................  2.1859
     Flow condition ..................  Supercritical
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Junction Equation
Q for Node 1-22 - Proposed Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Pr. Basin 12 2.66 8.36 6.62 0.55 0.40

Q Pr. Node 1-22 6.77 15.14 4.51 3.69 1.50
4.24 1.90

Qt1= Q1+(T1/T2)*Q2= 6.40 cfs

Qt2= Q2+(I2/I1)*Q1= 8.58 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 8.58 cfs
Tc associated= 15.14 min
Area(acres)= 4.24 acres
I(in/hr)= 4.51 in/hr



Travel Time from Node 1-22 to Node 1-23 SD-3 18" PVC Storm Drain L = 26 ft
V = 6.63 fps Tt = 0.07 min Ti = 15.14 min Tc = 15.14 + 0.07 = 15.21 min

Junction Equation
Q for Node 1-23 - Proposed Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Pr. Basin 12 2.66 8.36 6.62 0.55 0.40

Q Pr. Node 1-22 8.58 15.21 4.50 4.24 1.90
4.80 2.30

Qt1= Q1+(T1/T2)*Q2= 7.38 cfs

Qt2= Q2+(I2/I1)*Q1= 10.39 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 10.39 cfs
Tc associated= 15.21 min
Area(acres)= 4.80 acres
I(in/hr)= 4.50 in/hr



SD-03.txt
SD-3
Q = 8.58 cfs, S = 1%
18" PVC Storm Drain

                   Manning Pipe Calculator                  

Given Input Data:
     Shape ...........................  Circular
     Solving for .....................  Depth of Flow
     Diameter ........................  18.0000 in
     Flowrate ........................  8.5800 cfs
     Slope ...........................  0.0100 ft/ft
     Manning's n .....................  0.0130

Computed Results:
     Depth ...........................  12.3670 in
     Area ............................  1.7671 ft2
     Wetted Area .....................  1.2944 ft2
     Wetted Perimeter ................  35.1763 in
     Perimeter .......................  56.5487 in
     Velocity ........................  6.6285 fps
     Hydraulic Radius ................  5.2989 in
     Percent Full ....................  68.7058 %
     Full flow Flowrate ..............  10.5043 cfs
     Full flow velocity ..............  5.9442 fps

                    Critical Information                    
     Critical depth ..................  13.9987 in
     Critical slope ..................  0.0067 ft/ft
     Critical velocity ...............  5.6881 fps
     Critical area ...................  1.5084 ft2
     Critical perimeter ..............  38.2718 in
     Critical hydraulic radius .......  5.6755 in
     Critical top width ..............  18.0000 in
     Specific energy .................  1.7092 ft
     Minimum energy ..................  1.7498 ft
     Froude number ...................  1.2673
     Flow condition ..................  Supercritical
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Travel Time from Node 1-23 to Node 1-24 SD-2 18" PVC Storm Drain L = 245 ft
V =11.76 fps Tt = 0.35 min Ti = 15.21 min Tc = 15.21 + 0.35 = 15.56 min

Junction Equation
Q for Node 1-24 - Proposed Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Pr. Basin 10A 0.81 8.91 6.35 0.37 0.13
Q Pr. Basin 10 9.28 14.56 4.63 5.05 1.96

Q Pr. Node 1-23 10.39 15.56 4.43 4.80 2.30
10.22 4.39

12.44 cfs

19.60 cfs

19.85 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 19.85 cfs
Tc associated= 15.56 min
Area(acres)= 10.22 acres
I(in/hr)= 4.43 in/hr

Qt1= Q1+(T1/T2)*Q2+(T1/T3)*Q3=

Qt2= Q2+(I2/I1)*Q1+(T2/T3)*Q3=

Qt3= Q3+(I3/I1)*Q1+(I3/I2)*Q2=



SD-02.txt
SD-2
Q = 10.40 cfs, S = 3.92%
18" PVC Storm Drain

                   Manning Pipe Calculator                  

Given Input Data:
     Shape ...........................  Circular
     Solving for .....................  Depth of Flow
     Diameter ........................  18.0000 in
     Flowrate ........................  10.4000 cfs
     Slope ...........................  0.0392 ft/ft
     Manning's n .....................  0.0130

Computed Results:
     Depth ...........................  9.0006 in
     Area ............................  1.7671 ft2
     Wetted Area .....................  0.8837 ft2
     Wetted Perimeter ................  28.2756 in
     Perimeter .......................  56.5487 in
     Velocity ........................  11.7693 fps
     Hydraulic Radius ................  4.5002 in
     Percent Full ....................  50.0035 %
     Full flow Flowrate ..............  20.7975 cfs
     Full flow velocity ..............  11.7690 fps

                    Critical Information                    
     Critical depth ..................  15.6499 in
     Critical slope ..................  0.0072 ft/ft
     Critical velocity ...............  6.0648 fps
     Critical area ...................  1.7148 ft2
     Critical perimeter ..............  41.5742 in
     Critical hydraulic radius .......  5.9396 in
     Critical top width ..............  18.0000 in
     Specific energy .................  2.9027 ft
     Minimum energy ..................  1.9562 ft
     Froude number ...................  2.7034
     Flow condition ..................  Supercritical
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Node -2-2 to 2-3 Pr. Basin 21

Data
P6 = 3.5 in
P24 = 6.0 in
Area_Pr. Basin 21 (acres) 0.47
Area_Offsite Basin 2 (acres) 1.15 Upstream
C_Pr. Basin 21 0.90 See Below
CA_Upstream 0.41 Upstream

Pr. Basin 21
High point 600.00
Low point 584.20
Distance 455.72 Slope= 0.0347 3.47%

Pr. Node 3-8 Upstream
Ti (min) 9.37
I (in/hr) 6.15 CA_Pr. Basin 21= 0.42
Q Node 2-2 2.55 CA_Upstream= 0.41

SUM CA= 0.84
Assumptions
Estimate q_avg (cfs/acre) 4.25 Final Area= 1.62 acres
Qavg 3.55 cfs

Determine Velocity Street Flow - AC Berm
Velocity 3.83 fps

Summary
Tt 1.98 min Q Node 2-3= 4.55 cfs
Tc=Ti+Tt 11.35 min I= 5.43 in/hr
I  (7.44P6(Tc)-.645) = 5.43 in/hr Tc= 11.35 min

Sum CA= 0.84
Q_check (must = Est Q_avg) 3.55 cfs Area= 1.62 acres
Q Node 2-3= 4.55 cfs

From Table 3-1
Land Use Element = n/a C = 0.35
Percentage of Basin = 0.00%

From Formula Page 3-5
Percent Impervious = 100.00% C = 0.90
Percentage of Basin = 100.00%

Hydrologic Soil Group = C

Coefficient of Runoff = 0.90 Proportionate Average



PB 21.txt
Velocity Check for Proposed Basin 21
Qavg = 3.55 cfs, Savg = 3.47%
Street Flow - AC Berm (Smooth Finish)

                     Channel Calculator                     

Given Input Data:
     Shape ...........................  Trapezoidal
     Solving for .....................  Depth of Flow
     Flowrate ........................  3.5500 cfs
     Slope ...........................  0.0347 ft/ft
     Manning's n .....................  0.0150
     Height ..........................  6.0000 in
     Bottom width ....................  0.0000 in
     Left slope ......................  3.0000 ft/ft (V/H)
     Right slope .....................  0.0200 ft/ft (V/H)

Computed Results:
     Depth ...........................  2.3027 in
     Velocity ........................  3.8307 fps
     Full Flowrate ...................  45.6364 cfs
     Flow area .......................  0.9267 ft2
     Flow perimeter ..................  117.5874 in
     Hydraulic radius ................  1.1349 in
     Top width .......................  115.9046 in
     Area ............................  6.2917 ft2
     Perimeter .......................  306.3845 in
     Percent full ....................  38.3790 %

                    Critical Information                    
     Critical depth ..................  3.1452 in
     Critical slope ..................  0.0066 ft/ft
     Critical velocity ...............  2.0534 fps
     Critical area ...................  1.7289 ft2
     Critical perimeter ..............  160.6064 in
     Critical hydraulic radius .......  1.5501 in
     Critical top width ..............  158.3080 in
     Specific energy .................  0.4199 ft
     Minimum energy ..................  0.3931 ft
     Froude number ...................  2.1802
     Flow condition ..................  Supercritical
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Travel Time from Node 1-24 to Node 2-3 SD-1 24" RCP Storm Drain L = 34 ft
V = 8.12 fps Tt = 0.07 min Ti = 15.56 min Tc = 15.56 + 0.07 = 15.63 min

Junction Equation
Q for Node 1-23 - Proposed Conditions

Arrange from the lowest Tc to highest Tc T1<T2<T3

System Q(cfs) Tc(min) I(in/hr) A(acres) Sum CA
Q Pr. Basin 21 4.55 11.35 5.43 1.62 0.84

Q Pr. Node 1-24 19.85 15.63 4.42 10.22 4.39
11.84 5.23

Qt1= Q1+(T1/T2)*Q2= 18.97 cfs

Qt2= Q2+(I2/I1)*Q1= 23.55 cfs

Select the largest Q and use the Tc associated with that Q:
If Q's are equal, use the lowest value:

Largest Q= 23.55 cfs
Tc associated= 15.63 min
Area(acres)= 11.84 acres
I(in/hr)= 4.42 in/hr



SD-01.txt
SD-1
Q = 19.85 cfs, S = 1%
24" RCP Storm Drain

                   Manning Pipe Calculator                  

Given Input Data:
     Shape ...........................  Circular
     Solving for .....................  Depth of Flow
     Diameter ........................  24.0000 in
     Flowrate ........................  19.8500 cfs
     Slope ...........................  0.0100 ft/ft
     Manning's n .....................  0.0130

Computed Results:
     Depth ...........................  17.4314 in
     Area ............................  3.1416 ft2
     Wetted Area .....................  2.4441 ft2
     Wetted Perimeter ................  48.9718 in
     Perimeter .......................  75.3982 in
     Velocity ........................  8.1216 fps
     Hydraulic Radius ................  7.1868 in
     Percent Full ....................  72.6306 %
     Full flow Flowrate ..............  22.6224 cfs
     Full flow velocity ..............  7.2009 fps

                    Critical Information                    
     Critical depth ..................  20.0000 in
     Critical slope ..................  0.0064 ft/ft
     Critical velocity ...............  6.8351 fps
     Critical area ...................  2.9041 ft2
     Critical perimeter ..............  53.6991 in
     Critical hydraulic radius .......  7.7877 in
     Critical top width ..............  24.0000 in
     Specific energy .................  2.4691 ft
     Minimum energy ..................  2.5000 ft
     Froude number ...................  1.3121
     Flow condition ..................  Supercritical

Page 1



 
 
 
 
 
 
 
 
 
 
 
 
 
 

HYDRAULIC CALCULATIONS 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Manning’s Calculations



DS-1.txt
Vegetated Swale DS-1
B = 10 ft, X-Slope 3:1

                     
                     Channel Calculator                     

Given Input Data:
     Shape ...........................  Trapezoidal
     Solving for .....................  Depth of Flow
     Flowrate ........................  7.8400 cfs
     Slope ...........................  0.0575 ft/ft
     Manning's n .....................  0.0600
     Height ..........................  6.0000 in
     Bottom width ....................  120.0000 in
     Left slope ......................  0.3300 ft/ft (V/H)
     Right slope .....................  0.3300 ft/ft (V/H)

Computed Results:
     Depth ...........................  3.5028 in
     Velocity ........................  2.4676 fps
     Full Flowrate ...................  19.6750 cfs
     Flow area .......................  3.1772 ft2
     Flow perimeter ..................  142.3552 in
     Hydraulic radius ................  3.2139 in
     Top width .......................  141.2291 in
     Area ............................  5.7576 ft2
     Perimeter .......................  158.2925 in
     Percent full ....................  58.3801 %

                    Critical Information                    
     Critical depth ..................  3.1222 in
     Critical slope ..................  0.0849 ft/ft
     Critical velocity ...............  2.7930 fps
     Critical area ...................  2.8070 ft2
     Critical perimeter ..............  139.9262 in
     Critical hydraulic radius .......  2.8887 in
     Critical top width ..............  138.9225 in
     Specific energy .................  0.3865 ft
     Minimum energy ..................  0.3903 ft
     Froude number ...................  0.8373
     Flow condition ..................  Subcritical
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DS-2.txt
Riprap Lined Swale DS-2
B = 5 ft, X-Slope = 3:1

                     Channel Calculator                     

Given Input Data:
     Shape ...........................  Trapezoidal
     Solving for .....................  Depth of Flow
     Flowrate ........................  2.3600 cfs
     Slope ...........................  0.1910 ft/ft
     Manning's n .....................  0.0400
     Height ..........................  6.0000 in
     Bottom width ....................  60.0000 in
     Left slope ......................  0.3300 ft/ft (V/H)
     Right slope .....................  0.3300 ft/ft (V/H)

Computed Results:
     Depth ...........................  1.4178 in
     Velocity ........................  3.7279 fps
     Full Flowrate ...................  28.6027 cfs
     Flow area .......................  0.6331 ft2
     Flow perimeter ..................  69.0488 in
     Hydraulic radius ................  1.3203 in
     Top width .......................  68.5930 in
     Area ............................  3.2576 ft2
     Perimeter .......................  98.2925 in
     Percent full ....................  23.6307 %

                    Critical Information                    
     Critical depth ..................  2.2009 in
     Critical slope ..................  0.0429 ft/ft
     Critical velocity ...............  2.3161 fps
     Critical area ...................  1.0190 ft2
     Critical perimeter ..............  74.0461 in
     Critical hydraulic radius .......  1.9816 in
     Critical top width ..............  73.3386 in
     Specific energy .................  0.3341 ft
     Minimum energy ..................  0.2751 ft
     Froude number ...................  1.9748
     Flow condition ..................  Supercritical
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DS-3.txt
Vegetated Swale DS-3
B = 5 ft, X-Slope = 3:1

                     Channel Calculator                     

Given Input Data:
     Shape ...........................  Trapezoidal
     Solving for .....................  Depth of Flow
     Flowrate ........................  4.3300 cfs
     Slope ...........................  0.0955 ft/ft
     Manning's n .....................  0.0600
     Height ..........................  6.0000 in
     Bottom width ....................  60.0000 in
     Left slope ......................  0.3300 ft/ft (V/H)
     Right slope .....................  0.3300 ft/ft (V/H)

Computed Results:
     Depth ...........................  3.1440 in
     Velocity ........................  2.8524 fps
     Full Flowrate ...................  13.4834 cfs
     Flow area .......................  1.5180 ft2
     Flow perimeter ..................  80.0653 in
     Hydraulic radius ................  2.7302 in
     Top width .......................  79.0546 in
     Area ............................  3.2576 ft2
     Perimeter .......................  98.2925 in
     Percent full ....................  52.4001 %

                    Critical Information                    
     Critical depth ..................  3.2375 in
     Critical slope ..................  0.0863 ft/ft
     Critical velocity ...............  2.7588 fps
     Critical area ...................  1.5695 ft2
     Critical perimeter ..............  80.6622 in
     Critical hydraulic radius .......  2.8020 in
     Critical top width ..............  79.6214 in
     Specific energy .................  0.3884 ft
     Minimum energy ..................  0.4047 ft
     Froude number ...................  1.0476
     Flow condition ..................  Supercritical
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DS-4.txt
Vegetated Swale DS-4
B = 5 ft, X-Slope = 3:1

                     Channel Calculator                     

Given Input Data:
     Shape ...........................  Trapezoidal
     Solving for .....................  Depth of Flow
     Flowrate ........................  6.4400 cfs
     Slope ...........................  0.0430 ft/ft
     Manning's n .....................  0.0600
     Height ..........................  6.0000 in
     Bottom width ....................  60.0000 in
     Left slope ......................  0.3300 ft/ft (V/H)
     Right slope .....................  0.3300 ft/ft (V/H)

Computed Results:
     Depth ...........................  4.9579 in
     Velocity ........................  2.4932 fps
     Full Flowrate ...................  9.0476 cfs
     Flow area .......................  2.5831 ft2
     Flow perimeter ..................  91.6417 in
     Hydraulic radius ................  4.0589 in
     Top width .......................  90.0479 in
     Area ............................  3.2576 ft2
     Perimeter .......................  98.2925 in
     Percent full ....................  82.6317 %

                    Critical Information                    
     Critical depth ..................  4.1495 in
     Critical slope ..................  0.0805 ft/ft
     Critical velocity ...............  3.0794 fps
     Critical area ...................  2.0913 ft2
     Critical perimeter ..............  86.4827 in
     Critical hydraulic radius .......  3.4822 in
     Critical top width ..............  85.1488 in
     Specific energy .................  0.5098 ft
     Minimum energy ..................  0.5187 ft
     Froude number ...................  0.7492
     Flow condition ..................  Subcritical
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SD-01.txt
SD-1
Q = 19.85 cfs, S = 1%
24" RCP Storm Drain

                   Manning Pipe Calculator                  

Given Input Data:
     Shape ...........................  Circular
     Solving for .....................  Depth of Flow
     Diameter ........................  24.0000 in
     Flowrate ........................  19.8500 cfs
     Slope ...........................  0.0100 ft/ft
     Manning's n .....................  0.0130

Computed Results:
     Depth ...........................  17.4314 in
     Area ............................  3.1416 ft2
     Wetted Area .....................  2.4441 ft2
     Wetted Perimeter ................  48.9718 in
     Perimeter .......................  75.3982 in
     Velocity ........................  8.1216 fps
     Hydraulic Radius ................  7.1868 in
     Percent Full ....................  72.6306 %
     Full flow Flowrate ..............  22.6224 cfs
     Full flow velocity ..............  7.2009 fps

                    Critical Information                    
     Critical depth ..................  20.0000 in
     Critical slope ..................  0.0064 ft/ft
     Critical velocity ...............  6.8351 fps
     Critical area ...................  2.9041 ft2
     Critical perimeter ..............  53.6991 in
     Critical hydraulic radius .......  7.7877 in
     Critical top width ..............  24.0000 in
     Specific energy .................  2.4691 ft
     Minimum energy ..................  2.5000 ft
     Froude number ...................  1.3121
     Flow condition ..................  Supercritical
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SD-02.txt
SD-2
Q = 10.40 cfs, S = 3.92%
18" PVC Storm Drain

                   Manning Pipe Calculator                  

Given Input Data:
     Shape ...........................  Circular
     Solving for .....................  Depth of Flow
     Diameter ........................  18.0000 in
     Flowrate ........................  10.4000 cfs
     Slope ...........................  0.0392 ft/ft
     Manning's n .....................  0.0130

Computed Results:
     Depth ...........................  9.0006 in
     Area ............................  1.7671 ft2
     Wetted Area .....................  0.8837 ft2
     Wetted Perimeter ................  28.2756 in
     Perimeter .......................  56.5487 in
     Velocity ........................  11.7693 fps
     Hydraulic Radius ................  4.5002 in
     Percent Full ....................  50.0035 %
     Full flow Flowrate ..............  20.7975 cfs
     Full flow velocity ..............  11.7690 fps

                    Critical Information                    
     Critical depth ..................  15.6499 in
     Critical slope ..................  0.0072 ft/ft
     Critical velocity ...............  6.0648 fps
     Critical area ...................  1.7148 ft2
     Critical perimeter ..............  41.5742 in
     Critical hydraulic radius .......  5.9396 in
     Critical top width ..............  18.0000 in
     Specific energy .................  2.9027 ft
     Minimum energy ..................  1.9562 ft
     Froude number ...................  2.7034
     Flow condition ..................  Supercritical
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SD-03.txt
SD-3
Q = 8.58 cfs, S = 1%
18" PVC Storm Drain

                   Manning Pipe Calculator                  

Given Input Data:
     Shape ...........................  Circular
     Solving for .....................  Depth of Flow
     Diameter ........................  18.0000 in
     Flowrate ........................  8.5800 cfs
     Slope ...........................  0.0100 ft/ft
     Manning's n .....................  0.0130

Computed Results:
     Depth ...........................  12.3670 in
     Area ............................  1.7671 ft2
     Wetted Area .....................  1.2944 ft2
     Wetted Perimeter ................  35.1763 in
     Perimeter .......................  56.5487 in
     Velocity ........................  6.6285 fps
     Hydraulic Radius ................  5.2989 in
     Percent Full ....................  68.7058 %
     Full flow Flowrate ..............  10.5043 cfs
     Full flow velocity ..............  5.9442 fps

                    Critical Information                    
     Critical depth ..................  13.9987 in
     Critical slope ..................  0.0067 ft/ft
     Critical velocity ...............  5.6881 fps
     Critical area ...................  1.5084 ft2
     Critical perimeter ..............  38.2718 in
     Critical hydraulic radius .......  5.6755 in
     Critical top width ..............  18.0000 in
     Specific energy .................  1.7092 ft
     Minimum energy ..................  1.7498 ft
     Froude number ...................  1.2673
     Flow condition ..................  Supercritical
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Berm1.txt
Capacity Check buena Creek Road
Q = 3.55 cfs, Savg = 3.47%
Street Flow - AC Berm (Smooth Finish)

                     Channel Calculator                     

Given Input Data:
     Shape ...........................  Trapezoidal
     Solving for .....................  Depth of Flow
     Flowrate ........................  3.5500 cfs
     Slope ...........................  0.0347 ft/ft
     Manning's n .....................  0.0150
     Height ..........................  6.0000 in
     Bottom width ....................  0.0000 in
     Left slope ......................  3.0000 ft/ft (V/H)
     Right slope .....................  0.0200 ft/ft (V/H)

Computed Results:
     Depth ...........................  2.3027 in
     Velocity ........................  3.8307 fps
     Full Flowrate ...................  45.6364 cfs
     Flow area .......................  0.9267 ft2
     Flow perimeter ..................  117.5874 in
     Hydraulic radius ................  1.1349 in
     Top width .......................  115.9046 in
     Area ............................  6.2917 ft2
     Perimeter .......................  306.3845 in
     Percent full ....................  38.3790 %

                    Critical Information                    
     Critical depth ..................  3.1452 in
     Critical slope ..................  0.0066 ft/ft
     Critical velocity ...............  2.0534 fps
     Critical area ...................  1.7289 ft2
     Critical perimeter ..............  160.6064 in
     Critical hydraulic radius .......  1.5501 in
     Critical top width ..............  158.3080 in
     Specific energy .................  0.4199 ft
     Minimum energy ..................  0.3931 ft
     Froude number ...................  2.1802
     Flow condition ..................  Supercritical
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Culvert 1.txt
Culvert Sizing Calculation
S = 0.5%, Q = 23.55 cfs
36" RCP Culvert

                   Manning Pipe Calculator                  

Given Input Data:
     Shape ...........................  Circular
     Solving for .....................  Depth of Flow
     Diameter ........................  36.0000 in
     Flowrate ........................  23.5500 cfs
     Slope ...........................  0.0050 ft/ft
     Manning's n .....................  0.0130

Computed Results:
     Depth ...........................  17.9859 in
     Area ............................  7.0686 ft2
     Wetted Area .....................  3.5308 ft2
     Wetted Perimeter ................  56.5204 in
     Perimeter .......................  113.0973 in
     Velocity ........................  6.6700 fps
     Hydraulic Radius ................  8.9955 in
     Percent Full ....................  49.9607 %
     Full flow Flowrate ..............  47.1629 cfs
     Full flow velocity ..............  6.6722 fps

                    Critical Information                    
     Critical depth ..................  18.7653 in
     Critical slope ..................  0.0043 ft/ft
     Critical velocity ...............  6.3211 fps
     Critical area ...................  3.7256 ft2
     Critical perimeter ..............  58.0793 in
     Critical hydraulic radius .......  9.2372 in
     Critical top width ..............  36.0000 in
     Specific energy .................  2.1902 ft
     Minimum energy ..................  2.3457 ft
     Froude number ...................  1.0839
     Flow condition ..................  Supercritical
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OB 3 CC.txt
Maximum Capacity Check
Existing Driveway
Offsite Basin 3

                     Channel Calculator                     

Given Input Data:
     Shape ...........................  Trapezoidal
     Solving for .....................  Flowrate
     Slope ...........................  0.0595 ft/ft
     Manning's n .....................  0.0160
     Depth ...........................  2.6000 in
     Height ..........................  4.0000 in
     Bottom width ....................  0.0000 in
     Left slope ......................  1000.0000 ft/ft (V/H)
     Right slope .....................  0.0200 ft/ft (V/H)

Computed Results:
     Flowrate ........................  5.9623 cfs
     Velocity ........................  5.0802 fps
     Full Flowrate ...................  18.8067 cfs
     Flow area .......................  1.1736 ft2
     Flow perimeter ..................  132.6260 in
     Hydraulic radius ................  1.2743 in
     Top width .......................  130.0026 in
     Area ............................  2.7778 ft2
     Perimeter .......................  204.0400 in
     Percent full ....................  65.0000 %

                    Critical Information                    
     Critical depth ..................  3.8804 in
     Critical slope ..................  0.0070 ft/ft
     Critical velocity ...............  2.2808 fps
     Critical area ...................  2.6142 ft2
     Critical perimeter ..............  197.9373 in
     Critical hydraulic radius .......  1.9018 in
     Critical top width ..............  194.0220 in
     Specific energy .................  0.6177 ft
     Minimum energy ..................  0.4850 ft
     Froude number ...................  2.7211
     Flow condition ..................  Supercritical
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APPENDIX 1 
 

ISOPLUVIAL MAPS







 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 2 
 

HYDROLOGY MAP – DEVELOPED CONDITION





 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 3 
 

HYDROLOGY MAP – EXISTING CONDITIONS





 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 4 
 

HYDROLOGY MAP - OFFSITE





 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 5 
 

HYDROLOGIC SOILS GROUP MAP









 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 6 
 

ROUGHNESS COEFFICIENT CHARTS











 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 7 
 

BUENA CREEK 100-YEAR INNUNDATION MAP 
&  

HAC-2 CALC SHEETS.










